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REMARKS 

Claims 28-47 are pending in this application. Claims 28 and 38 are amended herein and 
claims 30-33, 35-37, 40-42, and 44-46 are cancelled. Upon entry of the amendments herein, 
claims 28, 29, 34, 38, 39, 43, and 47 remain pending in this application. 

As noted above. Applicant instructs the Patent Office NOT to enter the amendments 
submitted October 19, 2006 in a Response under 37 CFR 1.116. 

The amendments and the cancellation of claims herein are believed to overcome or 
render moot all 35 USC 1 12 rejections of the 08/22/2006 Final Office action. 

As to the 35 USC 102(a) rejections based upon the Czech '521 reference, Applicants 
provide herewith a verified translation of the original priority document, and a certified copy of 
that priority document. Upon entry of these, Applicants' priority date predates the Czech '521 
reference, and renders moot this rejection. 

As to the rejections under 35 USC 102(a) in view of Czech '668 and Draghi, the pending 
independent claims have been amended herein to include the limitations of heat treating the 
remaining portion of the bonding layer at a temperature sufficient to convert gamma and gamma 
prime phases to an aluminum rich beta phase, thereby facilitating their removal by acid bath or 
mechanical means. One skilled in the art will appreciate that the phase change of gamma and 
gamma prime phases to alumina-rich beta phase occurs only at or above the solution 
temperature. By contrast, Czech ? 668 teaches at column 5, lines 58-60 that the aluminization 
should always occur well below the solution temperature, thereby teaching away from the 
amended claims and rendering it impossible for Czech '668 inherently to teach the present 
invention. Furthermore, Draghi describes a diffusion heat treatment, not a solution heat 
treatment, and therefore the process of Draghi does not inherently describe the claimed 
invention. 

Conclusion 

The claim amendments presented herein and the certified translation document provided 
with this paper are believed to place the application into condition for allowance, thereby 
eliminating the necessity for appeal of the pending claim rejections. 
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The commissioner is hereby authorized to charge any appropriate fees due in connection 
with this paper, including the fees specified in 37 C.F.R. §§1.16 (c), 1.17(a)(1) and 1.20(d), or 
credit any overpayments to Deposit Account No. 19-2179. 

Respectfully submitted, 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Application No. : 

U.S. National Serial No. : 

Filed : 

PCT International Application No. : PCT/EP03/05573 

VERIFICATION OF A TRANSLATION 

I, Charles Edward SITCH BA, 
Acting Managing Director of RWS Group Ltd, of Europa House, Marsham Way, Gerrards 
Cross, Buckinghamshire, England declare: 

That the translator responsible for the attached translation is knowledgeable in the German 
language in which the below identified international application was filed, and that, to the 
best of RWS Group Ltd knowledge and belief, the English translation of the international 
application No. PCT/EP03/05573 is a true and complete translation of the above identified 
international application as filed. 

I hereby declare that all the statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made 
are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize the validity of the patent 
application issued thereon. 



Date: January 5, 2007 

Signature : 



For and on behalf of RWS Group Ltd 



Post Office Address : 



Europa House, Marsham Way, 
Gerrards Cross, Buckinghamshire, 
England. 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau 

(43) International publication date 

4 December 2003 (04.12.2003) 




PCT 



(10) International publication number 

WO 03/100110 A2 



(51) International patent classification 7 : C23C 10/52 

(21) International application number: PCT/EP03/05573 

(22) International filing date: 27 May 2003 (27.05.2003) 

(25) Language of filing: German 

(26) Language of publication: German 



(30) Data relating to the priority: 

02011965.7 29 May 2002 (29.05.2002) 



EP 



(71) Applicant (for all designated States except US): SIEMENS 
AKTIENGESELLSCHAFT [DE/DE]; Wittelsbacherplatz 2, 
80333 Munich (DE). 

(72) Inventors; and 

(75) Inventors/Applicants (US only): REICHE, Ralph [DE/DE]; 
Bulgenbachweg 15, 13465 Berlin (DE). STAMM, Werner 



[DE/DE]; Kahlenberg 18, 45481 Mulheim an der Ruhr 
(DE). 

(74) Joint Representative: SIEMENS AKTIENGESELL- 
SCHAFT; Postfach 22 16 34, 80506 Munich (DE). 

(81) Designated states (national): CN, JP, US. 

(84) Designated states (regional): European patent (AT, 
BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, 
GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, 
TR). 

Published: 

without international search report and to be 
republished upon receipt of that report 

For an explanation of the two-letter codes and the other 
abbreviations, reference is made to the explanations 
("Guidance Notes on Codes and Abbreviations') at the 
beginning of each regular edition of the PCT Gazette. 



As printed 

(54) Title: METHOD FOR REMOVING AT LEAST ONE PARTIAL AREA OF A COMPONENT MADE OF METAL OR A 
METALLIC COMPOUND 

(54) Bezeichnung: VERFAHREN ZUR ENTFERNUNG VON ZUMINDEST EINEM TEILBEREICH EINES BAUTETLS AUS 
METALL ODER EINER META LLVERBINDUNG 



10,28 



< 



(57) Abstract: The invention relates to a method 
for removing at least one layer area of a component 
made of metal or a metal compound. When 
components are used in high temperature areas, 
they acquire degraded areas which are removed by 
means of an acid attack. Removal during said acid 
treatment is uneven since areas having different 
acidic solubility behaviour arise as a result of said 
degradation.. According to the inventive method, the 
chemical composition and the phase composition of 
the component (1) can be altered in such a manner 
that an even removal can take place during the acid 
treatment. 

(57) Zusammenfassung: Verfahren zur Entfernung 
von zumindest einem Schichtbcreich eines Bauteils 
aus Metall oder einer Metal 1 verb indung Bauteile 
weisen nach dem Einsatz im Hochtemperaturbereich 
degradierte Bereiche auf, die durch einen 
Saureangriff entfemt wcrden. Der Abtrag bei dieser 
Saurcbchandlung ist jedoch ungleichmassig, da 
durch die Degradation Bereiche entstanden sind, 
die ein unterschiedliches SSurelbsungsverhalten 
aurweisen. Durch das erfindungsgemiisse Verfahren 
wird die chemische Zusammensetzung und die 
Phasenzusammensetzung des Bauteils (1) so verandert, dass ein gleichmassiger Abtrag bei einer Saurcbchandlung erfolgt. 
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Method for removing at least one partial area of a component 
made of metal or a metal compound 

Field of the invention 

The invention relates to a method for removing a partial area, 
in particular a layer area, of a component consisting of metal 
or a metal compound, so that the partial area can be removed 
more easily after the method has been applied. 

Background of the invention 

In modern energy generation plants, such as for example gas 
turbine installations, efficiency plays an important role, 
since it is a parameter which can be used to reduce the costs 
of operation of the gas turbine installation. One possible way 
of increasing the efficiency and thereby reducing the operating 
costs is to increase inlet temperatures of a combustion gas 
within a gas turbine . 

For this reason, ceramic thermal barrier coatings have been 
developed and are applied to components that are subject to 
thermal loading, for example made from superalloys, which are 
no longer able to withstand even the high inlet temperatures 
over the course of time. 

The ceramic thermal barrier coating offers the advantage of a 
high thermal stability on account of its ceramic properties, 
and the metallic substrate offers the advantage of good 
mechanical properties in this assembly or layer system. 



A bonding layer of composition 
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MCrAlY (main constituents) , in which M means that a metal 
comprising nickel, chromium or iron is used, is typically 
applied between the substrate and the ceramic thermal barrier 
coating . 

The composition of these MCrAlY layers may vary, but despite 
the ceramic layer on top of them, all MCrAlY layers are subject 
to corrosion or degradation as a result of oxidation, 
sulfiding, nitriding, diffusion or other chemical and/or 
mechanical attacks . 

It is often the case that the MCrAlY layer is degraded to a 
greater extent than the metallic substrate, i.e. the service 
life of the composite system comprising substrate and layer is 
determined by the service life of the MCrAlY layer. 
After prolonged use, the MCrAlY interlayer only has a limited 
ability to function, whereas the substrate may still be fully 
functional . 

Therefore, there is a need for the components which have been 
degraded in use, for example turbine blades, guide vanes or 
combustion chamber parts, to be reworked, during which process 
the corroded layers of the zones of the MCrAlY layer have to be 
removed in order if appropriate for new MCrAlY layers and/or 
then a thermal barrier coating to be applied. The use of 
existing, used substrates reduces the costs of operation of gas 
turbine installations . 

In this context, it must be ensured that the design of the 
turbine blades is not altered, i.e. that there is a uniform 
removal of material from the surface . 

Furthermore, there should be no residues of corrosion products, 
which represent a defect source during new coating with an 
MCrAlY layer and/or a ceramic thermal barrier coating and lead 
to poor bonding of the thermal barrier coating. 
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A method for removing corrosion products is known from US- 
A 6,217,668. In this method, the corroded component is 
accommodated in a large crucible, where the component is 
arranged in a powder bed with an aluminum source. The crucible 
must be partially closed and then heated in a furnace. The 
heating process supplies aluminum to the corroded component, 
with the result that the regions which had hitherto been more 
difficult to remove, i.e. which had a higher resistance to 
removal, can be removed by means of subsequent acid treatment. 
Large amounts of material are required for the powder bed, and 
the crucible takes up a large amount of space in the furnace 
during the heat treatment. The heating process also lasts 
longer, on account of the high heat capacity. 

A further method for removing surface layers of metallic 
coatings is known from US-A 6,036,995. In this method, an 
aluminum source is applied to a corroded component in the form 
of a paste. However, the component together with the paste has 
to be heated until the aluminum melts, and consequently it is 
only then that aluminum can diffuse into the component. The 
molten aluminum layer is difficult to remove, since it bonds 
very well to the component. 

Description of the invention 

The invention overcomes the described drawbacks by means of a 
method as described in claim 1 . 

Further advantageous configurations of the method are listed in 
the subclaims. 

The diffusion agent can be applied by simple, known coating 
methods, such as plasma spraying, evaporation coating, CVD, 
pack 
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methods (component in a powder bed) or other methods (paste 
application) . 

The figures illustrate exemplary embodiments of the method 
according to the invention. 

In the drawings : 

figure 1 shows a corroded metallic component, 

figure 2 shows a component to which the diffusion agent has 
been applied, 

figure 3 shows the component illustrated in fig. 2 following a 
heat treatment, 

figure 4 shows components which are being subjected to an acid 
treatment , 

figures 5, 6 show components after an acid treatment for a 
method according to the invention and a method according to the 
prior art . 

Description of the exemplary embodiments 

Figure 1 shows a component 1 made of metal, a metal alloy 
and/or a metal compound, which in at least one partial area at 
a surface 13 and/or in the interior of the component 1 has 
corrosion products 4 which are present, for example, in regions 
formed separated from one another. The corrosion products 4 may 
also be linked together or may be present on/underneath the 
entire surface 13, i.e. may also form a corrosion layer 4. 
By way of example, the region enclosed by a dot-dashed line 
represents a partial area 28. 

The component 1 may be a bulk component or a layer or a region 
of a composite or layer system 14. In the case of a layer 
system 14, there is a substrate 7 made from metal or ceramic, 
to which the metallic layer 10, for example an MCrAlY layer, 
has been applied; M indicates that a metal composed of nickel, 
chromium or iron is used. 
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The partial area 28 may also be a partial area of the layer 10 
or may represent the entire layer 10 of the layer system 14 
and/or part of the metallic substrate 7. 

The corrosion products 4 have formed while the component 1 was 
in use and are undesirable for further use of the component and 
need to be removed. This is often done by a treatment in an 
acid bath. 

However, it is also the case that the material of the component 
1 beneath or above the layer 10 of degraded regions and/or the 
corrosion products 4 have a different reactivity in an acid 
bath, i.e. are more resistant to removal. The different 
solubility in the acid bath is caused by the different 
solubility of the corrosion products 4 or because an original 
composition of the material of the component 1 or the layer 10 
has changed, e.g. because the corrosion product 4 removes a 
component from a region of the component 1 in the region around 
the corrosion product 4, where it produces a depletion region. 
This leads to nonuniform removal or even no removal of the 
corrosion products 4 or the material in the depletion region. 

The method according to the invention makes it possible to 
remove the corrosion products or the altered layer or base 
material regions completely and uniformly with the material of 
the component 1 or the layer 10. 

By way of example, in a first method step coarse removal of the 
corrosion products 4 or other regions can be effected by 
mechanical methods, such, as for example sand blasting and/or 
chemical means, such as for example an acid bath. 

In a further method step (fig. 2) , a multi- component diffusion 
agent 16 is, for example, applied to the corroded component 1 
on the surface 13, in particular in the region having the 



2002P04430WOUS 
PCT/EP03/05573 . 



- 6 - 



corrosion products 4, or to the corrosion layer 4, or at least 
one component of the diffusion agent 16 diffuses into the 
component 1 directly from the gas phase, the corrosion products 
4 in this example representing the regions which are more 
resistant to removal. 

The diffusion agent 16 contains, for example, two components, 
both of which diffuse into the layer 10 or the component 1 as a 
result of a heat treatment, where they alter the chemical 
composition and materials. The diffusion and heat treatment can 
also give rise to the formation of new phases which can be 
removed more easily by an acid bath 19 (fig. 4) . 

Figure 3 shows a component as shown in figure 2, in which the 
diffusion agent 16 has completely diffused into the layer 10 as 
a result of a heat treatment at a temperature T. The layer 10 
represents the partial area 2 8 that is to be removed, 
comprising not just regions that are more resistant to removal. 
The diffusion agent 16 is made up of at least two components. 
At least one component of the diffusion agent 16 is, for 
example, metallic, such as for example aluminum. By way of 
example, cobalt represents a further metallic component. Other 
components may include silicon or carbon. 

The method functions particularly well if cobalt and aluminum 
diffuse into the partial area 28 as components of the diffusion 
agent 16. 

In the example of an MCrAlY protective layer (M = Fe, Ni , Co), 
the y phase is prevented from re-forming. 

On the other hand, enriching the MCrAlY layer with aluminum 
and/or cobalt causes y and y' phase to be converted into an 
aluminum-rich P phase. 

The enrichment with the elements or the phase transformation 
described allows improved acid attack. 
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Figure 4 shows two components which are arranged in an acid 
bath 19 or are exposed to an acid attack. 

The component 1 or the layer system 14 and a component 22 
according to the prior art, on which the method according to 
the invention has not been carried out, have corrosion products 
4 and are exposed to the acid attack for the same time. 

Figure 5 shows the component 22 following the acid treatment. 
The component 22 still has acid-resistant regions 25 which have 
not been removed or have been removed to a lesser extent during 
the acid attack, resulting in nonuniform removal of a layer 
area of the component 22. 

By contrast, Figure 6 shows a component 1 or layer system 14 in 
which a layer area of the component 1 or the layer 10 has been 
removed uniformly. 

The diffusion of the diffusion agent 16 has also enabled the 
partial area 28 to become so brittle that the partial area 28 
can be removed by a mechanical treatment (sand blasting, 
ultrasound, dry ice blasting) . 
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Patent Claims 



1. A method for removing at least one partial area, in 
particular a layer area, of a component made of metal and/or at 
least one metal compound, in which the partial area is removed 
by an acid treatment or a mechanical treatment, a diffusion 
agent (16) made up of at least two components diffusing at 
least into the partial area (28) of the component (1) in an 
intermediate step, at least two components of the diffusion 
agent (16) which diffuse into the component (1) being metallic. 

2. The method as claimed in claim 1, characterized in that at 
least one component of the diffusion agent (16) is metallic. 

3. The method as claimed in claim 1, characterized in that 
one component of the diffusion agent (16) is formed from 
aluminum . 



4. The method as claimed in claim 1, characterized in that 
one component of the diffusion agent (16) is formed from 
cobalt . 



5. The method as claimed in claim 1, characterized in that 
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the two -component diffusion agent (16) consists of cobalt and 
aluminum. 

6. The method as claimed in claim 1, characterized in that 
the diffusion agent (16) is applied to a surface (13) of the 
component (1) . 

7. The method as claimed in claim 6, characterized in that 
the diffusion agent (16) is applied by plasma spraying. 

8. The method as claimed in claim 6, characterized in that 
the diffusion agent (16) is applied by evaporation coating. 

9. The method as claimed in claim 6, characterized in that 
the diffusion agent (16) is applied by CVD (chemical vapor 
deposition) . 

10. The method as claimed in claim 6, characterized in that 
the diffusion agent (16) is applied by a pack method. 
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11. The method as claimed in claim 1, characterized in that 
the diffusion effects at least one phase change in the 
component (1) or partial area (28) . 

12. The method as claimed in claim 1, characterized in that 
the partial area (28) is an MCrAlY layer (10) , where M stands 
for an element iron, cobalt or nickel. 
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